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2. «SAi Q2fA1. S AHI ( SI 

3. S S!S1§) 



8J-JL o]* ^sM?]^ 3^0)1 3^<|V^ a^]^ ^^(recycle)Al^ o.s.M|, 
<a^r^^] JI-£r^ ^^S)- S^i^Ai tg-^aHr ^-^ajo] ^^J-A^L °l*f| 

J£ 1 
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^ 71 oil "V^i^i # £fe iKtq-^f- ^-M-lr 7>*M S ^ 2*1 

§>J1 ^^M^lfe 4^°H ^^1## ^^(recycle)Al^ 

c^^^ofl ji^ S^oflAi #^Vfe i^^^ 

#ol ^1 ifl^l ifavsl^ ^Kg- m ^ Sa-8: 

^afoH^i ^5.3. ^-g-^c^ %<LsL*\, ^^3f ^tq-JLl-gr ^«l(Na 2 0 



4 44 Si0 2 4 til, ^ Si0 2 /Na 2 0)^ ^S}Jl 4* 1000 - 1400 °C 4^4 ^ 
5L44 71-1 -g-444 ^ 4444 <t "4^ ^44^*4 4£ ^4 4 

4 2;^!;^ 4^44 sH^^ i^i. 444- 

£4:, ^4 fl-44Hl-£r (Na 2 0) x (Si0 2 ) y (47l4, y/xfe ^4t^4 ^ 

444 44 2 - 114 #-§- 7>44)-^ a44^ ^444 fl-4<g44. ^ 

f^S- Na 2 Si 2 0 5 S. ^44^ ^44 f^4 °W A J4£fr 1444^ a-, ,8-, 

r- ^ <5-4 ^4 ^444:n jijz.44 5^4, =i- ^44 -^44 "fl^l *4 

s-^, °l£rjB^°l S-fi-Sj-a} 2,nflig-^4 ^-51 -4^4 44 44^44 -B-g- 

§1-711 A>-g-Sjui &4. 44 5-^4 ^44 #4 4444^f-^ -§-<¥°fl 

Ca 2+ , Mg 2+ ^4 4£4£-4 44: ^ S^Cbinding capacity)-^ #JL $U4 4 
Si- *(| (water softner) £fe ^1*11 S4# U4(builder) ^4 444 -g-S- 
5- 71^44 4-8-4^ &4. 

44 ^7H1 ^ ^4 o]^g. o]4 ^eJ(foam)44 ^4 444 0 ^4s, 4 
oi4 ^44 44434 ^4 ^ ^#^44 ^444 ^4^1- 4" 4 4^°fl ^44 
^ 444 4^44 i°J^ 4^i 5U4. 444, 4 44: -E- 

^1-2. 4^ «fl^44 4*11 44-^-4 *f| 5,211,930 Jl44^ 4^1^ 44 ^44 

^4°ll 10 ~ 50 ^4% 4^ ^^«:(recycle)44fe 44-8: -f-7>44 ^4444°U 
^4#4 444^ €4-^ 444^4. 

zl44, 444 4^ zl ^4^4^14 4^(10 ~ 50#4%)4 4#^1#* 



=r <£3\z\ $14. 

^-S]^ x]}7^}jlx\ ^4, ^1 5,567,404 

3:(tfl^l^-3l *fl 139976 Ji) ^ tlltb^^-^-^ ^1 97-33207 MMfe ^ 

^^3. tj-o^ c^ 7 H ifHl ^1_£L*V # JE^r -r-g- 

ol 7 ^-SV Afl^o. ^- ^1^1^ h> ojt}. ZLfi]uj- o]e^ *g-i* 

<*IME. tfl ^ £4f^3*lM <^#°1 ^S^fe 4^^1*1 # 

7l -?l«fl 4^"^-^ A 5,567,404 sCcfl^^-^-sl *j| 139976 3L) ^ tfl^ 1 ?!^-^-^ 
97-33207 MM S^sH) ^J3.^ # iE^r tT-^H-H 

# ^-S- 0 -^ A>-g-S>ol <9>8-#-g- ^lS^V 4# ^Hl ^ 5L^S>fe « 0 > 

^^5)- ^ofl ^1^ ^^Ai^L ^^Al^A^.^1 <S^^<>)1 31^51 £ 
^Sl- t^js]-^ ^^Vo.^ ol«fl ol ^1 m«-ofl 
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-f^^r ^tf-g- ^ $11- Dl^S] X| 5,211,930 3L°]} 

*|-eH, Sfisj- 7fl ^-8: ^H33-*H 133- 

«a*Hr ^3°1 13^ ^^Va^ zl ^lO £ *Vcf. 

^1 $\-& 1W ^-g- 7^ olfl-Xj-ufE^ aflSSM, ^-7] l^s}- ^HSr 

^-ir 7^ ^^5)^ 2:^ ° t ]^-# 0 ll tfl*H 3-5 U^vfloJH 3^ 

ol^A>4Ef-^- ^JfUgSJ.^. ^Oj Oj^A^Eig.O] ^2-^^^. 
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ik*$£r SH#*\ i#5LolH °lfl-^^l-M#-g- 

AVi^Ef ^-g-^-g: ^7\o}<^ cf-§-, 2^ 'S^l-i: ^^Jl 7j-<Ii.#c>j] 

sit!: ^sHI- ^ ## °lWEft I^Sl, #713: £3 3- -g-^ofl 

2l#7fl#* *[| Jl^:(500~800 o C)sl #*1 Ml^-^1 4^3^ 

y}-§-#o] ^r^l^l ^ ^sj-^l ^4 ^elsl5L^-*>°l ^^cHl 

A-] ^ oife -£-^l## ^^Al?jtll zl ^-^o] oiq-. at!:, £ ^^^1^1^ 

^"IM ^f-^lf-s) «<8 SUSHI ^ «fl Ml^-^sl ^^-g- ajifcSH^ ^ 

71 nfl^ofl 7>^tb ^°1^. 

nl^sl *j) 5,567,404 iCtfl^^*) ^1 139976 Jl) ^ tWil^"^ ^1 
97-33207 Jl«1H *IM3r h>S1. ^-o], -g^# ^*Rr ^ 

* J1^5LS)-Sl-^ 4i>$#*H fo]|-o^ ^Jt^°l ^ &-8r ^el- ^ 

^^°1 ^ 3M3°1 fl-^, Si^^SLsm ^MMl til«fl ^l^ ^ 

^o] 014. ne^ #71 si 2: ^3 SHI sltt ^l^t^S. <£l^g-^ofl 0}^- cfl^JS. 

-^^cHHfe ^-t-^1- i#^] tji«hi ^3-3^ ^#o] i^sH ^-^1^.010.3. 

n|-eM, 01 3 tv ^l-S-<y-g- «fl^s>7l £ ^^IMfe 2}#^l^"g; ^4:^ 



(5 ^% ^isqfe- 

€^(Si0 2 /Na 2 0^ #til7> 1.80 ~ 2.20)-£ ^iflsH <$x\EL7)7\ 0.8 mm 
°]§>(D5o:^0.3 mm)*?] t^^^^r ^^}J1, <^ 7 ]6\] v}<£tf3.*\ # ^ tMMM 
^r-g-^(Si0 2 /Na 2 0^ #*l7> 2.0 - 3.3, -H^£- tMg=: 15 ~- 40 f^%)^g: ^7>§><^ 
1 - 30 mm 3.7]$] ^ ^^(-f-^^H: 1.1 ~ 1.6 g/crf)-g: 2:^1^-. 
°l«fl, 2^SH1 A]~g-^ Hj-^U^A^ *)--§- o. ^-^o]ji ^S^-g- 

°oMl Uj-el- 5^ ^12: 2:^ol ^ ol^ *r£"§: 

H^f^ Jl^^r ^^oll J±#a.S «?]*H <£ ^-^O] 3g*£ -g-O] 

^5-30 ^-8-S>fe H>^-3j§>cf. It*}-, tij-oju-^A-] fA^Ef ^ 

-g-ofl-g- A>-g-%V u%o\]^ 51^^°) ige£o) 15 ~ 40 f^%o] ^ A}-g-S}fe ^ o] 

£-*H| tfi«H 10 - 30 ^% A>-g-S>£^- . 
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2:^71, -fHg-# 3:^71 -§- o\± %o}!=- A>-g-o| 7>^*>cf. 

^oflA-^ <£4- 2:^ ^ #■§"§• ^<?]o>7Hl OVA] A] 

^#-g: -8-°l«MI 1: ^ ^>>q^, StM" ifl^MH 

q-fe ^«-ofl ojsV ^sj-aV-g-g- ^^o] 7 > -8-ol§>£^- 

=££.7> ^ojxji- ^r^l^o] AjyiTll sqjEL^ ^S^^r 80 ~ 200 °C £r£^3HH 

*r-& <§^-§r°l 0.2 - 1.0 ^% € «fl^l ^r3)*>fe 7 A°) ^ «>^«V^. 

o^*), 7^ <^#^r ZL ^-S)^£7> 1.1 ~ 1.6 g/cnf# -ft-^RV 

<^ 650 - 800°C^^i o.l ~ 1*1 # ^5}-^ ^-3)H517} 0.1 ~ 0.5 g/cnf °1 # 

^4*1 ^-S-^l M-T" D Hltb 7fl^Al ? }7ll 51^ i^^l 
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^Jfo) SL°}o} s\o) d\4f&i\A\ «J|^6i(bag filter)^ t 

£fe 0.2 ~ 1.0 uiuiCDso : 0.6 mui)^ §>fe ?H u}eJ-^ sfcf . 

^^^^ <9=°1 ^ ^ 2:?J-§-*l 

2]^ -§-^^^-(^^21^)^- «fl^§l-fe^l aWI^ #£r 141" ^ 

6 H, ^^Hfe ^l^A^LSH ^ll^Slfe 

°<f-£ ^cfl 5 olsr>, w>aJ-^s]-7lSfe 3~5 ^%S, ^g^. , 

jgS^fe 4^ CI] A] ^® #4 7fl^^<?I 3#£^-gr 

S}c*| ^§>7l nfl^ofl <^<g- ^]§>7l7> ol^fl^lTfl $\ 

o]<2]- £o] oj:ol ^^^^ $ 7 HH ^Sj- ^ 
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1-^, ^J-^m-Sf ^T^i^L*! ^^rg^l , ^ 

^^A]^O.S«] ^ ^7>£M ;§*|]2}o] ^ 

^A]cfl 1 

€^^-^r(Si0 2 /Na 2 02l #til7> 2.03, ^ D50 ^0.3 mm) 5 kg-8: 

\§JL ^^^£f 60 g/^^- €^ ^^7l( 040cm, °a&7]A , ^)<*H 
^i\-JL ^a>z]- 48" , S\^^r 15 rpmAS. s^l^^, d\ 7 }d\] Si02/Na 2 0^ 1" 

«1 7} 2.26°} ^i>4^f ^-B-^C^-^^- 30 4!*^ *)l#)-8r 13 g/-£ 

-^71 3^ <Q&&-& 120 °C 3. ^1£1J1 SUfe ^7HH 30^ ^1 

^(^: 0.5 ^sl^i: 1.31 g/cnf), 0 20cm 
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x 1 300cm, -^^U^l)^ «ajl^6)] -g-^-^l* °j-g-*|| 200 g/^ 

2] 725°C^_ o|- 5.0)1 ^^Jl, ol<q. olol 7)l2:£l^ 

ShS"!- ^ <H^M^1 &5£A^ 7flt^o] S^#o] ot^-^ J^^-g; 

^f-SH 2,71 ^^M-SJ ^Efl* ZLtfljsL «2]^£7> 0.26 g/cnf ^E.^L 

^ trtAj}^ cj-^-^ ^ ^l^^q-Mf-^- <£$Hcf. 

^*H] 2 

^-7] -^A]o)l IJZj- -g-^S}. 5:^0.5. §H 7fl^§>^ ^ «|^t|- 200 g/ 

^5LsL *r<Sis}jL %-X\6\) af)^ 2^]^ cf-g- S !6J] q-Ej.^ ^ 

O.5. §H 10 g/^ ^*>Sa^, ^"71 ^Alofl 1^ 2:^0.^ 

1 

^-7} >*Ul«fl 14 -g^^ i^li *il^H <2£r 2:^ 200 g/^- 
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«lJil^l 2 

#71 1^1" Si^^- *f|2:3H ^### 200 g/^-S) 

^5L*L ^-^Sl-JL *ti£«- ^-§- a M-^-HH ®*&SL5Z 

^<4| 1 : ^##^1 ^1 r V 

2 : ^g£#^ €^tt 

^-71 ^Aldfl i - 2 ^ i ~ 2<HM ^12:^ -Ir^olH 30^ 

«flifl*>Jl o]7> 3.71 7> 43 ~ 104 S^*b ^, Cf^-^ U^O-S. 

ca 2+ ^ Mg 2+ ^^-^ ^*i-w. 

(1) Ca 2+ 

Ala l.Offg- 25°C5. -4M£|uL 5U*r JH^H ^JL <^7H 3 

^( Ca 2+ ^^oH ; ^ 200 mgCa 2+ /n 1000 M 7>S}^^. 15^: ^ ^ ^ 

#w>3. ol^*V cl-g- 25 mei- ^§^-*l 3*M 100 mi ^ #^£L<>11 ^ZL 

NH3-NH4C 1 ^^(pH 10) 2 ~ 3 mft# 7>S>^^-. °i7Hl E.B.T *H^-t- 

* 0.01M EDTA 3.^.2.3. q~g- 1"8- *>-8-«H Ca 2+ 3l# 
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l] 

Ca^^imgCa^lg)^ ^-(tTIMESf) x 

w 12.5 

^-71 1o1 ]^ : tfe EDTA ^al^C^olJi, *1 7fl (g) °M , f*r 

EDTA -g-°-^ 

(2) Mg 2+ ^ 

^ 1.0g-£ ^ W ^, 25°CS -fi-^jl Si^r iH^H ^JL 7 H ^ 
^(Mg 2+ ^r-g-^, ^JE 120 mgMg 2+ /£) 1000 MS 7}§>$c]-. 15^- iH«V 

^«}^ 4-8- ^ ^ 25 Ml- ^^-§1 #1*>^ 100 me #^3. oil "4JL X[ 

#3^1- -§-^(10%) 0.5 me, <g^-$l^^ #3.* -8-^(10%) 3l NH3-NH4CI 

^-§^(pH 10) 2 - 3 me# 7>§>^cf. c^7Hl E.B.T *H^-8- ^ 0.01M 

EDTA 3 ^ Sj-JL 2 ofl Mg 2+ T^S^c]-. 

2] 

Mg*+*W*{mgMg*+l 8 )= U-5-(tTIMESf) x U2(L 

# 7 ] 2 <HM: t^r EDTA ±*]*$(ml)°]3L, wfe a] g.-<f 7Kg)°H , Aj-g-^ 

EDTA -g-tijs) ^]^o]cf. 

IS 1] 
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i 




(Dso, mm) 


(mgCa 2+ /g) 


Mg 1 "!^ 
(mgMg 2+ /g) 




1 


3 


0.6 




109.7 


91.2 


2 


5 


0.6 




112.5 


92.4 


«1 

IE 


1 


0 






97.3 


76.7 


2 


10 


0.6 




107.3 


89.2 



«H1 £M Jl-^o) ^jggf. t^tfe ^-T-^ , ?I i^^^-^^- 

iflJ=Ld|| ^V-g- ^|7l^7l 3\n ^(cullet) £rlHl «>«?1^^1 # 

^#^#-8: ^^(recycle)Al^ <3^r§-^H^ i^S. ifl^ *f-^& 
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2] 

cflSH 5-30 7>S>^ ^J-g; SKr ojfl-Al-i^E^- 

3] 

1 1H1 ^^51- 4^^r 650 - 800°C ^£»1H ?A 

4] 
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4 S^oH, *7) *}o}v1 ^^i|Mf Si0 2 /Na 2 0 

3 #«]7f 2.0 ~~ 3.301J1, ^o] 15 _ 40 ^^ % o]^. t^i+Jl* 

^^iH) 10 ~ 30 7f§f^ ^ ^io £ ^ 

6] 

^1 4 1M1 5U<^i f 650 800 . c ^ 
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1] 



(Sid/Na^O 1.80 -2.20) 









T 






f 




▼ 





1 



^(Recycle) 
(3 ~5 



IT 
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